In the past 15 years, our understanding of the molecular mechanisms that predispose to atypical hemolytic uremic syndrome (aHUS) has increased dramatically. 1 A series of studies established that dysregulation of the alternative complement pathway plays a significant role in the pathogenesis of disease in the majority of patients. 1, 2 Mutations in both complement regulators (factor H, factor I, and membrane co-factor protein) and activators (C3 and factor B) have been described in both familial and sporadic forms. In addition, factor H autoantibodies, which impair the activity of factor H, and mutations in the gene encoding thrombomodulin are now known. 3, 4 More than one family member is affected in approximately 10% of patients with aHUS. The study of such families reveals a higher prevalence of the aforementioned mutations and indicates that not every individual who carries a mutation manifests the disease. 5 The rate of nonpenetrance is approximately 50%, and it has been shown that naturally occurring variability in single-nucleotide polymorphisms and haplotype blocks of the CFH and CD46 genes encoding factor H and membrane co-factor protein, respectively, increase susceptibility to disease. Moreover, multiple concurrent factors such as singlenucleotide polymorphisms, mutations, and autoantibodies may be necessary for disease to manifest in individual families. 6 Some event almost always triggers the disease in the majority of patients. aHUS typically presents in childhood, and a history of a preceding nondiarrheal viral infection is common. This is also true of adults and in females of childbearing age the phenotype of aHUS can present late in pregnancy or soon after delivery; 7 pregnancy may be the trigger in 10% of all patients with aHUS. 8 Fakhouri et al. 9 in their article in this issue of JASN provide us with substantial additional information that will be enlightening to all those who are interested in this condition. They confirm in female adults that aHUS associates with pregnancy in 20% of patients, and, in the majority, this occurs postpartum. Complement abnormalities were found in 86% of these patients; this is the highest prevalence reported in any subgroup of aHUS to date. The prognosis for such patients in the 1970s was extremely poor, with a mortality rate of approximately 55%, and of those who survived, approximately 50% required long-term dialysis. 10 Mortality has improved since then, but Fakhouri et al. indicate that 76% of patients develop ESRD despite receiving plasma exchange. The prognosis for renal transplantation in these patients is equally gloomy, especially in those who are known to have a factor H mutation, 80% of whom will lose an allograft to recurrent disease within 2 years of transplantation, 11 although liver-kidney transplants may do better. 12 With the poor prognosis for these patients and their seeming resistance to plasma exchange, are there any other therapeutic maneuvers that might benefit management? Anecdotal reports suggest that the C5 mAb eculizumab may be an effective form of treatment for aHUS, 13 and the results of clinical trials currently being undertaken with this agent are awaited eagerly. If eculizumab proves to be effective, then could it be used in pregnancy or postpartum? Recent reports of patients with paroxysmal nocturnal hemoglobinuria showed no adverse effects when used in pregnancy, 14 and, in particular, there is no evidence the drug crosses the placenta or is present in breast milk.
What is it about pregnancy, particularly the postpartum period, that increases susceptibility to aHUS? That complement plays a pivotal role in the pathophysiology of pregnancy is well established. 15 In particular, complement-mediated placental damage is prevented by trophoblast expression of the complement regulators known as decay-accelerating factor, membrane co-factor protein, and CD59. In the antiphospholipid antibody syndrome, it is excessive activation of the classical pathway with amplification through the alternative pathway that eventually leads to fetal loss. 15 Pregnancy is an immunologically privileged condition, 16 and levels of most complement proteins increase during pregnancy, subsequently falling after delivery. 17 Reversal of these two phenomena early in the postpartum period could decrease the threshold for aHUS.
In both the familial and sporadic forms of aHUS, family members who are at risk for carrying the same complement gene mutation often undergo genetic screening. Women who are found to be carriers and are of potential childbearing age often ask what the risk of pregnancy might be? The study by Fakhouri et al. 9 provides additional information to use in counseling such individuals. Twelve of the 21 patients with pregnancy-associated aHUS had at least one previous uncomplicated pregnancy. In the female patients of the Paris aHUS cohort, 44 with a complement gene mutation in total had 103 pregnancies; of these, only 18 (17.4%) were associated with aHUS. This is a level of risk for which many individuals might countenance, especially if in the future there is also an effective treatment.
It a fascinating observation, albeit uncontrolled, that the prevalence of preeclampsia and fetal loss looks to be higher than normal in women in the Paris aHUS cohort who were known to have a complement mutation. This observation supports other studies suggesting that complement may play a role in the pathogenesis of preeclampsia. For instance, elevated maternal levels of the complement activation product Bb in early pregnancy associates with increased risk for preeclampsia. 18 There is much still to be learned about the interplay between complement and pregnancy in health and disease. Studies such as those of Fakhouri et al. help us to identify the next set of questions needing answers.
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